
THE EARLY CAREER
RESEARCH AWARD
HIGHLIGHTING PAST RECIPIENTS, THEIR
RESEARCH AND THE IMPACT ON THE
ONTARIO LIVESTOCK INDUSTRY

So What? 

Introduction

Ontario’s livestock sector faces evolving challenges - from animal health challenges to 

sustainability pressures and changing consumer expectation. Through the Early Career 

Research Award (ECRA), a competitive $110,000 bursary created through collaboration 

between Livestock Research Innovation Corporation, Grand River Agricultural Society, 

Western Fair Association, Ontario Agricultural College, and Ontario Veterinary College, 

emerging research leaders are tackling these issues head-on. 

In 2023, Dr. Emma Borkowski was selected as an ECRA recipient, supporting a research 

program focused on understanding and improving immune responses of livestock to parasite 

infections. 

Meet the Researcher

Dr. Emma Borkowski

Dr. Emma Borkowski is an Assistant Professor in the 

Department of Pathology at the Ontario Veterinary 

College, University of Guelph. 

Her research focuses on veterinary parasitology in 

livestock, particularly understanding how livestock 

interact with their internal parasites. Her work aims to 

better understand immune responses to parasites and 

develop sustainable approaches to parasite control. 

The Challenge: Why This Research Matters

Internal parasites remain a major challenge for livestock producers. Parasite infections 

reduce productivity, compromise animal welfare and can have significant economic 



implications for the producer. At the same time, increasing anthelmintic resistance highlights 

the urgent need for more sustainable parasite control strategies. 

Dr. Borkowski’s research program, supported by the ECRA, investigates how livestock 

naturally responds to parasite infections and how those immune responses can be 

strengthened or selected for. 

The ECRA award has been supporting several projects in my lab, all oriented at 
trying to understand and improve immune responses of ruminants to parasite 
infections

— Dr. Borkowski

The research included three interconnected projects. One project tracked nematode 

parasitism and salivary antibody responses in Ontario goats to see if higher antibody means 

lower parasite burdens, as has been seen in sheep. Another is using a controlled parasite 

challenge trial in sheep to determine how host factors, including age and sex, influence the 

antibody response to parasites to help more accurately identify sheep with superior immune 

responses for selective breeding. The third main project is working at a cellular level to try 

and understand how antibody responses to a specific parasite antigen, the carbohydrate 

larval antigen (CarLA), are coordinated. This project is trying to see if a specialized immune 

cell that responds to similar antigens in humans and mice, the invariant natural killer T (iNKT) 

cell, also exists in sheep and cattle.

Collaboration and Industry Connection

This research is deeply connected to Ontario livestock industry. Dr. Borkowski works closely 

with Ontario Goat, the Canadian Meat Goat Association, and the Canadian Goat Society, from 

farm recruitment through to sharing results. Merck Animal Health and Gay Lea have also 

provided generous support to the project. 

Ontario Sheep Farmers is a key funding and logistical partner for the sheep research and Dr. 

Borkowski’s students regularly collaborate with them to provide education outreach on 

parasite management and diagnosis. 

The Beef Cattle Research Council is supporting expansion of the iNKT cell research into cattle 

health. 

In addition to advancing science, the projects have trained a significant number of students. 

Beyond the doctoral student who recently completed her thesis, the ECRA award has helps 

support two MSc students and 11 undergraduate students. All gaining hands-on experience in 

livestock parasitology and immune research. 



Receiving this award has been crucial to building my industry connections and 
providing leverageing funds to help expand my work and keep me able to train 
the next generation of livestock industry professionals

— Dr. Borkowski

Research Update: Delivering Outcomes

The first project on goats is now complete, and the doctoral student successfully defended 

her thesis in December. As anticipated, immune responses of Ontario goats to nematodes 

behaved differently than those observed in Ontario sheep. The relationships between 

antibody levels and parasite burden within a single year proved very complex. However, one 

clear finding emerges; goats produce more antibodies as they mature from kids to yearlings 

to adults, making it harder to identify individuals with superior immunity later in life. This 

suggests that future efforts to identify goats with strong parasite immunity should focus on 

kids and yearlings. 

Further multi-year research is needed to determine whether high antibody levels in one year 

predict fewer parasites the following year, and whether a doe’s immune profile is associated 

with the health and performance of her offspring. 

The sheep challenge trials and cellular immunology studies remain ongoing, with results 

expected in future phases of the project. 
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So What? Impact on Ontario Livestock Producers

In the short to intermediate term, the sheep challenge trial and goat field studies aim to 

refine genetic selection strategies for breeding animals with superior parasite immunity.



Over time, this could: 

 improve animal health and welfare 
 reduce reliance on dewormers
lower pasture contamination 
support more sustainable herd management

In the longer term, the cellular immunology research may identify novel methods for 

developing parasite-targeted vaccines that overcome the limitations of current vaccines. 

Pairing genetic selection for strong immune responses with improved vaccination strategies 

could significantly enhance the sustainability, security and growth potential of Canada’s 

livestock industry. 

Looking Ahead

Dr. Borkowski and her team are continuing the sheep challenge trials, beginning with research 

on how host age influences immunity, followed by a new trial examining the impact of host 

sex on immune response. The iNKT cell research is progressing, with the goal of isolating 

these cells from sheep and cattle and testing their response to parasite antigens by the end 

of 2026. Planning will also begin later this year for a multi-year, multi-generation study on 

Ontario goat farms to better characterize immune responses over time and determine 

whether breeding for parasite resistance, as seen in sheep, is feasible in goats. 

About the Award

The Early Career Research Award is a competitive $110,000 bursary created through 
collaboration between:

Livestock Research Innovation Corporation (LRIC)
Grand River Agricultural Society (GRAS)
Western Fair Association (WFA)
Ontario Agricultural College (OAC)
Ontario Veterinary College (OVC)

The award supports research that fosters knowledge, capacity, and cross-sector innovation 
in Ontario’s livestock industry. 


